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Abstract:  In order to understand the coercivity mechanism of Nd-Fe-B magnets, we have 
investigated the effect of Dy/ Cy cap layers for Nd-Fe-B thin films after heat treatment. Remarkable 
enhancement of the coercivity was obtained for the Nd-Fe-B thin films prepared at 520 ºC followed by 
the post annealing at 625 ºC. Especially, the value of HC was changed from 5.7 kOe to 25.0 kOe for 
Nd-Fe-B (100 nm)/ Dy (4 nm)/ Cu (2 nm) thin film. This result suggests that the volume fraction of 
Dy and Cu layers is close to a eutectic composition of binary Dy-Cu alloys, and Dy is thought to 
infiltrate into both Nd2Fe14B phase and grain boundary phase.  
 
Keywords:  Nd-Fe-B thin film, grain boundary phase, diffusion, eutectic reaction 
#D")
ċ é}ĭ 
R. Nakagawa, M. Doi, T. Shima: “Effect of Dy/ Cu 
cap layers for Nd-Fe-B thin films after heat 
treatment”, Proc. of The 23rd International 
Workshop on Rare-Earth and Future Permanent 







































īĸĺÞĜĢč%õºÇbĭ 5 × 10-8 Paħ




ī 520bīēĐĦ MoZľ 10 nmr×ĜČĠĬ
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B 1 Nd-Fe-B (100 m)/ Dy (tDy nm)/ Cu (2 nm)Ú×
Ĭ XÑ@tŚőūŪčNd-Fe-BZr×hČå~ĭ
600 bīēĐĦ©!®ľÛĪģĢčå~ĭĠļġ
ļ(a): ŅţœŞZ¦Ĝ, (b) Dy Z3 0 nm, (c) 1 
nm, (d) 2 nm, (e) 3 nm, (f) 4 nm, (g) 5 nm, (h) 10 
nmħďĻč 
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ţœŞZ¦Ĝ, (b) DyZ3 0 nm, (c) 1 nm, (d) 2 
nm, (e) 3 nm, (f) 4 nm, (g) 5 nm, (h) 10 nmħďĻčċ ċ ċ ċ ċ ċ ċ
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B 3 Nd-Fe-B (100 m)/ Dy (tDy nm)/ Cu (2 nm)Ú×
Ĭ XÑ@tŚőūŪčNd-Fe-BZr×hČG£
bľT£īęĢčå~ĭĠļġļ(a): ŅţœŞ
Z¦Ĝ, (b) DyZ3 0 nm, (c) 1 nm, (d) 2 nm, (e) 3 
nm, (f) 4 nm, (g) 5 nm, (h) 10 nmħďĻč 
 
 
B 4 Nd-Fe-B (100 m)/ Dy (tDy nm)/ Cu (2 nm)Ú×
ĬÁ-ÑčNd-Fe-BZr×hČG£bľT£
īęĢčå~ĭĠļġļ(a): ŅţœŞZ¦Ĝ, 
(b) DyZ3 0 nm, (c) 1 nm, (d) 2 nm, (e) 3 nm, (f) 
4 nm, (g) 5 nm, (h) 10 nmħďĻč 
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